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(54) IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming device capable of detecting whether or not an 
incommunicability is caused on a specified developing 
cartridge side when the specified developing cartridge 
and a control means can not communicate with each 
other. 

SOLUTION: Non-volatile memories functioning as an 
identification means are respectively provided in 
respective cartridge 231 to 234, and developing side 
connectors 24 are respectively provided in the 
respective non— volatile memories. In the case of judging 
that the non-volatile memory of the 1st cartridge 231 
and a CPU can not communicate with each other, 
whether or not the non- volatile memory of the 2nd 
cartridge 232 and the CPU can communicate with each 
other is judged. Therefore, operation can be compared 
between the 1st and the 2nd cartridges 231 and 232, 
and whether or not an incommunicability is caused on 
the 1st cartridge 231 side is detected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Image formation equipment characterized by providing the following. Two or more 
development cartridges which develop and develop with a toner the electrostatic latent image 
which exposed the photo conductor with which the peripheral surface was charged, and was 
formed The discernment means which is prepared in each aforementioned development cartridge 
and makes each development cartridge identifiable individually, respectively Development side 
connecting means connected to each discernment means While controlling movement of the 
control side connecting means which move between the evacuation positions distant from the 
connecting location in which any 1 of the development side connecting means concerned and 
connection are possible, and the connecting location concerned, and the aforementioned control 
side connecting means In the aforementioned connecting location, a development cartridge is 
discriminated by communication with a discernment means. When communication is impossible 
between the discernment meanses of a specific development cartridge, Control means which 
detect whether the cause tries communication between the discernment meanses of other 
development cartridges, and it becomes impossible aforementioned communicating is in the 
aforementioned specific development cartridge 

[Claim 2] Image formation equipment according to claim 1 characterized by forming the detection 
sensor which detects the existence of the aforementioned development cartridge. 
[Claim 3] Image formation equipment according to claim 1 or 2 characterized by forming the 
position detection sensor which detects the position of the aforementioned control side 
connecting means. 

[Claim 4] Image formation equipment given in any 1 term of the claims 1 - claims 3 which are 
characterized by performing control which reports the cause concerned by the aforementioned 
control means if the cause it becomes impossible aforementioned communicating is detected. 



[Translation done.] 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to image formation 
equipments which form a picture using electrophotographic technology, such as a color printer 
and facsimile. 
[0002] 

[Description of the Prior Art] Generally, the image formation equipment (color printer) using 
electrophotographic technology is equipped with the image formation unit which consists of a 
photo conductor, an electrification means to electrify the peripheral face of the photo conductor, 
an exposure means to expose the peripheral face of a photo conductor alternatively and to form 
an electrostatic latent image, and a development cartridge that develops the aforementioned 
electrostatic latent image in a toner image. The development rotary supported possible [ nothing 
rotation of approximate circle tubed ] is installed in the adjoining position of the aforementioned 
photo conductor, and the development rotary is equipped with the development cartridge (a 
cartridge is only called hereafter) of four colors (Yellow Y, MAZENDAM, cyano one C, black K). 
[0003] Moreover, non-volatile memory is prepared in each cartridge, respectively, and the 
identification information which makes identifiable individually each cartridge, such as a color of 
the toner held in the case, respectively, a residue, and the date of manufacture, respectively is 
memorized by each non-volatile memory. While each cartridge and the control means which 
control operation of image formation equipment communicate through connecting means and the 
aforementioned identification information is read by control means, the identification information 
is memorized by main part memory. And when identification information is memorized by main 
part memory, the owner information on the cartridge of a purport which shows that the main part 
memory is equipped with the cartridge corresponding to identification information in image 
formation equipment is memorized. 

[0004] If it will be in the state where a cartridge and control means cannot communicate through 
connecting means, on the other hand and reading or the writing of identification information 
becomes impossible, the non-information on the cartridge of a purport which shows that main 
part memory is not equipped with the cartridge in image formation equipment will be memorized 
by main part memory. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if a cartridge and control means cannot be 
communicated in the image formation equipment of composition by the abnormalities which 
originate, for example in the aforementioned connecting means conventionally [ above- 
mentioned ] in spite of equipping the development rotary with the cartridge when the non- 
information on a cartridge is memorized by main part memory, the non-information on a cartridge 
will be memorized by main part memory. And communication of a cartridge and control means is 
attained through connecting means, and the non-information on a cartridge will continue being 
memorized until the owner information on a cartridge is anew memorized by main part memory. 
That is, you have to do the exchange work of a cartridge until the owner information on a 
cartridge is memorized by main part memory, although there is no cause which cannot be 
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communicated in a cartridge side. Therefore, while the cause which cannot communicate 
between a cartridge side and a control-means side had been indefinite, there was a problem that 
the exchange work of a cartridge had to be done until communication of both was attained. 
[0006] This invention is made paying attention to the trouble which exists in such conventional 
technology. The place made into the purpose has the cause which cannot be communicated 
[ the ] in offering the image formation equipment which can detect whether it is in a specific 
development cartridge side, when communicating becomes impossible between a specific 
development cartridge and control means. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
formation equipment of invention according to claim 1 Two or more development cartridges 
which develop and develop with a toner the electrostatic latent image which exposed the photo 
conductor with which the peripheral surface was charged, and was formed, The discernment 
means which is prepared in each aforementioned development cartridge and makes each 
development cartridge identifiable individually, respectively, The control side connecting means 
which move between the development side connecting means connected to each discernment 
means, and the evacuation positions distant from the connecting location in which any 1 of the 
development side connecting means concerned and connection are possible, and the connecting 
location concerned, While controlling movement of the aforementioned control side connecting 
means, in the aforementioned connecting location, a development cartridge is discriminated by 
communication with a discernment means. When communication is impossible between the 
discernment meanses of a specific development cartridge, The cause tries communication 
between the discernment meanses of other development cartridges, and-it becomes impossible 
aforementioned communicating is characterized by having the control means which detect 
whether it is in the aforementioned specific development cartridge. 

[0008] The image formation equipment of invention according to claim 2 is characterized by 
forming the detection sensor which detects the existence of the aforementioned development 
cartridge in invention according to claim 1. 

[0009] The image formation equipment of invention according to claim 3 is characterized by 
forming the position detection sensor which detects the position of the aforementioned control 
side connecting means in invention according to claim 1 or 2. 

[0010] In invention given in any 1 term of a claim 1 - the claims 3, the image formation 
equipment of invention according to claim 4 will be characterized by performing control which 
reports the cause concerned by the aforementioned control means, if the cause it becomes 
impossible aforementioned communicating is detected. 
[0011] 

[Embodiments of the Invention] (The 1st operation gestalt) The 1st operation gestalt which 
materialized this invention to image formation equipment (color printer) is hereafter explained 
according to a drawing. In addition, drawing 1 is the schematic diagram showing the inside of 
image formation equipment 10 typically. 

[0012] First, the outline in image formation equipment 10 is explained. As shown in drawing 1 , in 
image formation equipment 10, the control unit 14 which controls the image formation equipment 
10 whole shown in the image formation unit 1 1, the middle imprint unit 12, the fixing unit 13, feed 
equipment 16, and drawing 3 is formed. As shown in drawing 1 , the image formation unit 1 1 
consists of a photo conductor 17, development cartridges 231-234, an electrification machine 
19, and an exposure unit 21. 

[0013] As for the aforementioned photo conductor 17, the electrification machine 19 which 
electrifies a peripheral face uniformly in slide contact with the peripheral face of a photo 
conductor 17 in nothing and the adjoining position of the photo conductor 17 is installed in the 
shape of a drum. And if the alternative exposure according to desired image information is made 
by the aforementioned exposure unit 21 at the photosensitive layer (not shown) of a photo 
conductor 17 after the peripheral face of a photo conductor 17 is charged with the electrification 
vessel 19, the electrostatic latent image according to the aforementioned image information will 
be formed in the photosensitive layer. 
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[0014] Then, if the aforementioned development cartridges 231-234 which develop the 
aforementioned electrostatic latent image are explained, the development cartridges 231-234 of 
four bodies are arranged in the adjoining position of a photo conductor 17, and the development 
rotary 22 which makes approximate circle tubed is equipped with them. In addition, hereafter, on 
these specifications, a development cartridge is only indicated to be a cartridge and it considers 
as the 1st cartridge 231, the 2nd cartridge 232, the 3rd cartridge 233, and the 4th cartridge 234. 
The toner of yellow, MAZENDA, cyanogen, and black is held in each cartridges 231-234, 
respectively. 

[0015] Moreover, as shown in drawing 2 , each cartridges 231-234 are formed in the same 
configuration, respectively, and case 23a in which the toner was held, and developing^roller 23b 
supported by this case 23a possible [ rotation ] are prepared in one. As shown in drawing 3 , 
non-volatile memory 23e ( drawing 3 shows memory) which becomes each development 
cartridges 231-234 from ROM, respectively is prepared as a discernment means, and the 
identification information which makes identifiable individually each cartridges 231-234, such as a 
color of the toner held by each non-volatile memory 23e in case 23a, respectively, a residue, and 
the date of manufacture, respectively is memorized. In addition, as shown in drawing 1 , the 
development side connector 24 as development side connecting means is formed in each 
cartridges 231-234, respectively, and the aforementioned non-volatile memory 23e is connected 
to these development side connector 24, respectively. 

[0016] On the other hand, the control side connector 25 as control side connecting means is 
formed in the near position of the development rotary 22. The control side connector 25 is 
constituted by the drive of a drive motor (not shown) possible [ movement ] in between the 

evacuation positions distant from the connecting location and connecting location in whiclrthe 

aforementioned development side connector 24 and connection are possible. Moreover, in image 
formation equipment 10, cartridge exchange mouth 22a which enables the development rotary 22 
to removal of either of the cartridges 231-234 with which the development rotary 22 was 
equipped is formed. 

[0017] In the wearing state to the development rotary 22 of each cartridges 231-234, the 
position where either of the cartridges 231-234 of four bodies ( drawing 1 the 1st cartridge 231) 
****s to a photo conductor 17 is set up with a development position, it is shown in drawing 2 (a) 
— as — either of the cartridges 231-234 of four bodies — { — in drawing 2 (a), the position 
where 4th cartridge 234} removes from cartridge exchange mouth 22a, and becomes 
exchangeable is set up with an exchange position 

[0018] Furthermore, as shown in drawing 2 (b), when neither of the cartridges 231-234 of four 
bodies is located in a development position and located in an exchange position, it is set up with 
a home position. In addition, as shown in drawing 1 , in the aforementioned development position, 
the development side connector 24 of the cartridge ( drawing 1 the 2nd cartridge 232) located in 
the downstream of the hand of cut of the development rotary 22 and the control side connector 
25 serve as a connectable position from the cartridge ( drawing 1 the 1st cartridge 231) used for 
development Therefore, when development is not performed in the aforementioned development 
position, it is set as a write-in position. 

[0019] And in the aforementioned write-in position, the development side connector 24 of either 
of each cartridges 231-234 and the aforementioned control side connector 25 are connected, 
the identification information of non-volatile memory 23e is read, and the identification 
information of the cartridges 231-234 of four bodies is memorized by the control unit 14. 
Moreover, in the aforementioned development position, it is arranged, an electrostatic latent 
image is developed by the toner by which triboelectrification was carried out (toner image), and 
the position where a photo conductor 17 ****s to one of developing-roller 23b among each 
cartridges 231-234 develops. And the electrostatic latent image on a photo conductor 17 is 
developed by the toner image which the toner of four colors piled up by the cartridges 231-234 
of four bodies. 

[0020] As shown in drawing 1 , the aforementioned middle imprint unit 12 arranged in the upper 
part position of a photo conductor 17 consists of the middle imprint belts 30 and cleaning 
meanses (not shown) of the shape of endless [ which was laid between the drive roller 29, the 
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primary imprint support roller 27, a tension roller 28, the cleaner backup roller 26, and each / 
these / roller 26-29 ]. The aforementioned photo conductor 17 is arranged in the opposite 
position through the middle imprint belt 30 of the aforementioned primary imprint support roller 
27, and the secondary imprint roller 31 is arranged in the opposite position which sandwiched the 
middle imprint belt 30 of the drive roller 29. 

[0021] the gearing (not shown) with which the aforementioned drive roller 29 was fixed to the 
edge meshes with the gearing for a drive of the drive motor of the aforementioned photo 
conductor 17 (not shown) — a photo conductor 17 and abbreviation — it consists of same 
peripheral speed possible [ a rotation drive ] namely, the middle imprint belt 30 — a photo 
conductor 17 and abbreviation — a circulation drive is carried out with the same peripheral 
speed 

[0022] And the toner image formed on the photo conductor 17 in the pressure-welding section 
of the aforementioned primary imprint support roller 27 and a photo conductor 17 in process in 
which the circulation drive of the middle imprint belt 30 is carried out is imprinted by the middle 
imprint belt 30. Furthermore, the toner image imprinted by the middle imprint belt 30 is imprinted 
by the record media 32, such as a form supplied from the aforementioned feed equipment 16, in 
the pressure-welding section of the secondary imprint roller 31 and the drive roller 29. The 
aforementioned fixing unit 13 installed in the position which adjoins the middle imprint unit 12 
consists of a fixing roller 33 which has a source of heating, and a pressurization roller 34 by 
which the pressure welding is carried out to this fixing roller 33. 

[0023] After the fixing unit 13 is finally fixed to the toner image imprinted by the record medium 
32 on a record medium 32, the record medium 32 is discharged out of a color printer. In addition, 

the cleaning-machine 20 installed in the adjoining position of a photo conductor 17 removes the 

toner which remains to a photo conductor 17. 

[0024] Subsequently, if the control unit 14 which controls the above-mentioned image formation 
equipment 10 is explained, as shown in drawing 3 , a control unit 14 consists of the controller 
section 38 and an engine control section 35, and both are connected through the interface line. 
The aforementioned controller section 38 performs communication with a host computer 36, and 
various information, such as image information produced by the application software of a 
personal computer (not shown) etc., is sent to the controller section 38 from a host computer 
36. The aforementioned controller section 38 has the function to change into yellow, MAZENDA, 
cyanogen, and the YMCK data of black the red as an image information signal sent from the host 
computer 36, green, and blue RGB data. 

[0025] The aforementioned engine control section 35 was equipped with CPU40 as control 
means, an information means, and a detection means, in addition is equipped with RAM41, 
ROM42, the I/O control section 43, A/D converter 44, D/A converter 45, and the main part 
memory 46 grade. The above CPU 40 controls each part which constitutes image formation 
equipment 10. Moreover, when the development side connector 24 of either of each cartridges 
231-234 and the aforementioned control side connector 25 are connected, non-volatile memory 
23e and communication are attained, and identification information new to non-volatile memory 
23e possible [ reading of the identification information of non-volatile memory 23e ] is 
constituted possible [ writing ]. 

[0026] The above RAM 41 memorizes temporarily the various information about image formation 
equipment 10. Moreover, the above ROM 42 memorizes the various programs for controlling 
image formation equipment 10, and the I/O control section 43 controls a I / O data. 
Aforementioned A/D converter 44 changes the analog signal in image formation equipment 10 
into a digital signal, and D/A converter 45 changes a digital signal into an analog signal. The 
aforementioned main part memory 46 stores various identification information, such as existence 
information on the cartridges 231-234 in the aforementioned development rotary 22, a toner 
color written in non-volatile memory 23e, and a toner residue. 

[0027] Subsequently, in the image formation equipment 10 of the above-mentioned composition, 
exchange operation of the 1st cartridge 231 is explained among the 1st - the 4th cartridge 231- 
234 using the flow chart shown in drawing 4 and drawing 5 . In addition, this operation is 
performed by control of CPU40 based on the program memorized by ROM42. Moreover, before 
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exchange operation, the 1st and 2nd cartridges 231,232 and the control side connector 25 shall 
be connected, and owner information shall be memorized by the main part memory 46. 
[0028] Now, if the exchange demand of the 1st cartridge 231 occurs from a host computer 36, 
as shown in the flow chart of drawing 4 , it will be judged whether the development rotary 22 is 
located in a home position {Step 101 (it is only hereafter indicated as S101)}. If the development 
rotary 22 is judged not to be located in a home position (it is NO at S101), the rotation drive of 
the development rotary 22 will be controlled so that the development rotary 22 moves to a home 
position (S102), and it will shift to S 103 after that. 

[0029] If the development rotary 22 is judged to be located in a home position (it is YES at 
S101), it will be judged whether the owner information on the 1st cartridge 231 is memorized by 
the main part memory 46 (S103). And the owner information on the 1st cartridge 231 is read 
from the main part memory 46, if it is judged that there is the 1st cartridge 231 (it is YES at 
S103), the 1st cartridge 231 will write in and the rotation drive of the development rotary 22 will 
be controlled that it should move to a position (S104). 

[0030] Then, in order that non-volatile memory 23e and CPU40 of the 1st cartridge 231 may 
communicate, the drive of a drive motor is controlled that the control side connector 25 should 
move to connecting location (S105). And the development side connector 24 of the 1st cartridge 
231 and the control side connector 25 are connected, and it is judged whether non-volatile 
memory 23e and CPU40 can communicate (S106). If communication of CPU40 is attained with 
non-volatile memory 23e (it is YES at S106), identification information, such as a toner residue 
of the 1st cartridge 231 and exchange time, will be written in non-volatile memory 23e (S107). 
[0031] Next, the drive of a drive motor is controlled that the control side connector 25 should 

move to -air-evacuation position (S108), and, subsequently the~rotati on drive of the development 

rotary 22 is controlled that the 1st cartridge 231 should move to an exchange position (S109). In 
addition, in the above S103, if it is judged that there is no 1st cartridge 231 (it is NO at S103), it 
will shift to S109, and if communication of non-volatile memory 23e and CPU40 is not attained 
by S106 (it is NO at S106), it will shift to S108. And the non-information on the 1st cartridge 231 
is memorized by the main part memory 46 by moving the 1st cartridge 231 to an exchange 
position (S110). 

[0032] Subsequently, in S111 of the flow chart shown in drawing 5 , the message of a purport 
which should exchange the 1st cartridge 231 for the information section (not shown) of image 
formation equipment 10 is reported (S111). And when exchange of 1st another cartridge 231 and 
wearing operation are performed by the user, in order to make the main part memory 46 
memorize the owner information on the 1st cartridge 231 that it was exchanged, the 1st 
cartridge 231 writes in and the rotation drive of the development rotary 22 is controlled that it 
should move to a position (S112). 

[0033] Then, the drive of a drive motor is controlled that the control side connector 25 should 
move to connecting location (S1 13). And non-volatile memory 23e and CPU40 of the 1st 
cartridge 231 communicate, and the existence of the 1st cartridge 231 is judged (S114). If both 
the connectors 24 and 25 are connected and non-volatile memory 23e and CPU40 are judged 
that communication is possible (it is YES at S114), while the identification information memorized 
by non-volatile memory 23e of the 1st cartridge 231 will be memorized by the main part memory 
46, the owner information on the 1st cartridge 231 is memorized by the main part memory 46 
(S1 15). And the drive of a drive motor is controlled that the control side connector 25 should 
move to an evacuation position (S1 16), a rotation drive is carried out further that the 
development rotary 22 should move to a home position (S117), and the message exchange of the 
1st cartridge 231 is ended. 

[0034] On the other hand, if both the connectors 24 and 25 are not connected with the above 
S114 but non-volatile memory 23e and CPU40 are judged that communication is impossible (it is 
NO at 114), the drive of a drive motor will be controlled that the control side connector 25 
should move to an evacuation position (S118). Subsequently, it is judged whether the owner 
information on 2nd cartridge 232 with the 1st another cartridge 231 is memorized by the main 
part memory 46 (S1 1 9). The owner information on the 2nd cartridge 232 is read from the main 
part memory 46, if it is judged that there is 2nd cartridge 232 (it is YES at S1 19), the 2nd 
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cartridge 232 will write in and the rotation drive of the development rotary 22 will be controlled 
that it should move to a position (S120). 

[0035] Then, the drive of a drive motor is controlled that the control side connector 25 should 
move to connecting location (S121), the development side connector 24 of the 2nd cartridge 232 
and the control side connector 25 are connected, and it is judged whether non-volatile memory 
23e and CPU40 can communicate (S122). When CPU40 was judged that communication is 
impossible with non-volatile memory 23e (it is NO at S122), the control side connector 25 is able 
to be connected to the development side connector 24 of both the 1st and 2nd cartridges 
231,232. Therefore, before exchange operation, since it connects, non-volatile memory 23e and 
CPU40 communicate and owner information is memorized by the main part memory 46, each 
cartridges 231-234 and the control side connector 25 are judged that there are no abnormalities 
in non-volatile memory 23e and the development side connector 24. The message of the purport 
which is judged that abnormalities are in the drive motor of the control side connector 25 on the 
other hand, and shows the abnormalities of a drive motor to the information section is displayed 
(S123), and the message exchange is ended after that. 

[0036] In addition, in the above S122, if non-volatile memory 23e and CPU40 are judged that 
communication is possible (it is YES at S122), the drive of a drive motor will be controlled that 
the control side connector 25 should move to an evacuation position (S124), and the rotation 
drive of the development rotary 22 will be controlled that the 1st cartridge 231 should move to 
an exchange position (S125). And after shifting to S1 1 1, the same processing as the above is 
performed. Moreover, in the above S1 19, if it is judged that there is no 2nd cartridge 232 (it is 
NO at S119), the rotation drive of the development rotary 22 will be controlled that the 1st 
cartridge 231 should move to an exchange position (S126).-And after shifting to-SH1, the same 
processing as the above is performed. 

[0037] The effect demonstrated according to the aforementioned 1st operation form is indicated 
below. 

(1) the non-volatile memory 23 of the 1st cartridge 231 — the case where e and CPU40 are 
judged that communication is impossible — the non-volatile memory 23 of the 2nd cartridge 232 
— it was made to judge whether e and CPU40 could communicate Therefore, operation can be 
compared between the 1st and 2nd cartridges 231,232, and it can detect whether the cause 
which cannot be communicated is in the 1st cartridge 231 side. Moreover, it is detectable by 
comparing operation in which operation the cause which cannot be communicated is. Therefore, 
although the cause which cannot be communicated is in the control side connector 25, the fault 
that it is judged that there is no 1st cartridge 231 and an exchange demand continues being 
generated can be abolished. 

[0038] (2) Moreover, the control side connector 25 can abolish the fault that a drive motor 
continues driving that it should be located in connecting location until the identification 
information of non-volatile memory 23e of the 1st cartridge 231 is memorized by the main part 
memory 46. Therefore, the load which loses the unnecessary drive of a drive motor, is made to 
mitigate the load to a drive motor, and acts on image formation equipment 10 can be made to 
mitigate. 

[0039] (3) Since the information section reported to the user that abnormalities were in the drive 
motor of the control side connector 25, a user can recognize the cause part which cannot 
communicate in image formation equipment 10. 

[0040] (The 2nd operation gestalt) Hereafter, each operation gestalt mainly explains a different 
point from the above-mentioned 1st operation gestalt, and attaches and explains the same sign 
about the same member as the 1st operation gestalt. In the 2nd operation gestalt, the detection 
sensor (not shown) which detects whether image formation equipment 10 is equipped with each 
cartridges 231-234, and detects the existence of each cartridges 231-234 within this image 
formation equipment 10 is formed. That is, if the development rotary 22 is equipped with each 
cartridges 231-234, the owner information on each cartridges 231-234 will be memorized by the 
main part memory 46 by the detection sensor. 

[0041] And in the 2nd operation gestalt, the image formation equipment 10 by which the 
detection sensor was formed explains exchange operation of the 1st cartridge 231 among the 
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1st - the 4th cartridge 231-234 using the flow chart shown in drawing 6 and drawing 7 . 
[0042] Now, if the exchange demand of the 1st cartridge 231 occurs from a host computer 36, it 
will be judged whether the development rotary 22 is located in a home position (S201). [f the 
development rotary 22 is judged not to be located in a home position (it is NO at S201), the 
rotation drive will be controlled so that the development rotary 22 moves to a home position 

(5202) f and it will shift to S203 after that 

[0043] If the development rotary 22 is judged to be located in a home position (it is YES at 
S201), it will be judged whether the development rotary 22 is equipped with the 1st cartridge 231 

(5203) . The owner information on the 1st cartridge 231 is memorized by the main part memory 
46, if it is judged that it is equipped with the 1st cartridge 231 (it is YES at S203), the 1st 
cartridge 231 will write in, and the rotation drive of the development rotary 22 is controlled that 
it should move to a position (S204). 

[0044] Then, the drive of a drive motor is controlled that the control side connector 25 should 
move to connecting location (S205), next it is judged whether non-volatile memory 23e and 
CPU40 of the 1st cartridge 231 can communicate (S206). If judged [ that CPU40 can 
communicate with non-volatile memory 23e, and ] (it is YES at S206), information, such as a 
toner residue of the 1st cartridge 231 and exchange time, will be written in non-volatile memory 
23e of the 1st cartridge 231 (S207). 

[0045] Next, the drive of a drive motor is controlled that the control side connector 25 should 
move to an evacuation position (S208), and the rotation drive of the development rotary 22 is 
controlled that the 1st cartridge 231 should move to an exchange position (S209). In addition, in 
the above S203, the non-information on the 1st cartridge 231 is memorized by the main part 
~-- -memory 46, and if it is judged that there is no 1st cartridge 231 (it is NO at S203), it-will shift to 
S209. And when the 1st cartridge 231 is located in an exchange position, or the non-information 
on the 1st cartridge 231 is memorized by the main part memory 46, non-information is left 
behind as it is (S210). 

[0046] Subsequently, in S211 of the flow chart shown in drawing 7 , the message of a purport 
which should exchange the 1st cartridge 231 for the information section of image formation 
equipment 10 is displayed, and it is reported to a user (S21 1). And if exchange of 1st another 
cartridge 231 and wearing operation are performed by the user, it will be distinguished that the 
development rotary 22 was equipped with the 1st cartridge 231 by the detection sensor, and the 
owner information on the 1st cartridge 231 will be memorized by the main part memory 46 
(S212). Then, exchange operation is completed. 

[0047] Now, in the above S206 of the flow chart shown in drawing 6 , if non-volatile memory 23e 
and CPU40 are judged that communication is impossible (it is NO at S206), it will shift to S213 of 
the flow chart shown in drawing 7 , and the drive of a drive motor will be controlled that the 
control side connector 25 should move to an evacuation position (S213). Subsequently, it is 
judged whether the owner information on 2nd cartridge 232 with the 1st another cartridge 231 is 
memorized by the main part memory 46 (S214). Here, the owner information on the 2nd cartridge 
232 is read from the main part memory 46, if it is judged that there is the 2nd cartridge 232 (it is 
YES at S214), the 2nd cartridge 232 will write in and the rotation drive of the development rotary 
22 will be controlled that it should move to a position (S215). 

[0048] Then, the drive of a drive motor is controlled that the control side connector 25 should 
move to connecting location (S216), and it is judged whether non-volatile memory 23e and 
CPU40 of the 2nd cartridge 232 can communicate (S217). When judged [ that CPU40 can 
communicate with non-volatile memory 23e, and ] (it is YES at S217), in order to mean that a 
drive motor drives normally and both the connectors 24 and 25 had connected, it is judged that 
non-volatile memory 23e of the 2nd cartridge 232 and a drive motor are normal. 
[0049] Although wearing of the 1st cartridge 231 is checked using owner information and the 
drive motor is driving normally on the other hand, since communication is impossible, the thing 
with unusual non-volatile memory 23e of the 1st cartridge 231 is judged. And the message 
exchange is ended, after the message of the purport which shows the abnormalities of non- 
volatile memory 23e of the 1st cartridge 231 is displayed on the information section (S218) and 
being reported to a user. 
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[0050] Since it was judged on the other hand that communication was impossible at both S206 
and S217 in spite of having been equipped with the 1st and 2nd cartridges 231,232 using owner 
information when non-volatile memory 23e and CPU40 were judged that communication is 
impossible (it is NO at S217), it is judged that a drive motor is unusual. And the message 
exchange is ended, after the message of the purport which shows the abnormalities of a drive 
motor is displayed on the information section (S219) and being reported to a user. 
[0051] Furthermore, since NO) and the comparison contrast with the 1st cartridge 231 do not 
exist by (S214 in the above S214 when the owner information on the 2nd - the 4th cartridge 
232-234 is not memorized by the main part memory 46, The message exchange is ended, after 
the message of the purport which shows the abnormalities of non-volatile memory 23e of the 1st 
cartridge 231 or a drive motor is displayed on the information section (S220) and is reported to a 
user. 

[0052] Therefore, it can judge whether it is equipped without comparing operation of the 1st and 
2nd cartridges 231,232 by forming a detection sensor in the 2nd operation gestalt in addition to 
the effect of aforementioned (1) - (3). Therefore, the cause which cannot be communicated is 
[ being / of non-volatile memory 23e / abnormalities or / of a drive motor ] detectable by 
whether it is unusual by comparing operation based on the owner information on the 1st and 2nd 
cartridges 231,232. 

[0053] (The 3rd operation gestalt) In the 3rd operation gestalt, the aforementioned detection 
sensor is formed in the development rotary 22. Moreover, the position detection sensor (not 
shown) which judges whether the control side connector 25 is in connecting location or it is in 
an evacuation position is formed in the drive motor of the control side connector 25. And this 
- position detection sensor is set to ON wherrthe control side connector 25 is in ^n evacuation 
position, and when it is in connecting location, it is set to OFF. 

[0054] And in the 3rd operation gestalt, the image formation equipment 10 by which the 
detection sensor and the position detection sensor were formed explains exchange operation of 
the 1st cartridge 231 among the 1st - the 4th cartridge 231-234 using the flow chart shown in 
drawing 8 - drawing 10 . 

[0055] Now, if the exchange demand of the 1st cartridge 231 occurs from a host computer 36, 
as shown in the flow chart of drawing 8 , it will be judged whether the development rotary 22 is 
located in a home position (S301). If the development rotary 22 is judged not to be located in a 
home position (it is NO at S301), a rotation drive will be controlled so that the development 
rotary 22 moves to a home position (S302), and it will shift to S303 after that. 
[0056] If the development rotary 22 is judged to be located in a home position (it is YES at 
S301), it will be judged whether the development rotary 22 is equipped with the 1st cartridge 231 
(S303). In the above S303, the non-information on the 1st cartridge 231 is memorized by the 
main part memory 46, and if it is judged that there is no 1st cartridge 231 (it is NO at S303), the 
rotation drive of the development rotary 22 will be controlled that the 1st cartridge 231 should 
move to an exchange position (S304). And when the 1st cartridge 231 is located in an exchange 
position, the non-information on the 1st cartridge 231 is memorized by the main part memory 46 
(S305). 

[0057] Subsequently, the message of a purport which should exchange the 1st cartridge 231 for 
the information section of image formation equipment 10 is displayed (S306), and it is reported to 
a user. And if exchange of 1st another cartridge 231 and wearing operation are performed by the 
user, it will be distinguished that the development rotary 22 was equipped with the 1st cartridge 
231 by the detection sensor, the owner information on the 1st cartridge 231 will be memorized 
by the main part memory 46 (S307), and exchange operation will be completed after that. 
[0058] The rotation drive of the development rotary 22 is controlled for the owner information on 
the 1st cartridge 231 to be memorized by the main part memory 46, for the 1st cartridge 231 to 
write in, when it is judged that it is equipped with the 1st cartridge 231 (it is YES at S303), and 
to move to a position (S308). 

[0059] Then, the rotation drive of a drive motor is controlled so that the control side connector 
25 moves to connecting location (S309), and it is judged as control of whether a position 
detection sensor is OFF and CPU40 whether the control side connector 25 is located in 
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connecting location (S310). and when a position detection sensor is judged not to be OFF (i.e., 
when the control side connector 25 is judged to be in an evacuation position) (it is NO at S3 10), 
the development side connector 24 of the 1st cartridge 231 and the control side connector 25 
connect — having — non-volatile memory 23 — it is judged whether e and CPU40 can 
communicate (S311) 

[0060] And since both the connectors 24 and 25 are connected in spite of having judged the 
control side connector 25 to be in an evacuation position, when judged [ that non-volatile 
memory 23e and CPU40 can communicate and ] (it is YES at S311), the control side connector 
25 will move to connecting location. Therefore, since the drive motor is moving to connecting 
location, while a normal thing is judged, the abnormalities of a position detection sensor are 
detected. And exchange operation is ended, after the message of the purport which shows the 
abnormalities of a position detection sensor is displayed on the information section (S312) and 
being reported to a user. 

[0061] On the other hand, when non-volatile memory 23e and CPU40 are judged that 
communication is impossible (it is NO at S311), there will be no control side connector 25 in 
connecting location. That is, since the position detection sensor has detected the evacuation 
position with the above S310, it is judged that a position detection sensor is normal. In spite of 
having controlled the drive motor by S309 on the other hand that it should be located in 
connecting location, since [ the ] the control side connector 25 is not moving to connecting 
location, the abnormalities of a drive motor are detected. And exchange operation is ended, after 
the message of the purport which shows the abnormalities of a drive motor is displayed on the 
information section (S3 13) and being reported to a user. 

[0062] S314 [ now, ] of the flow chart shown in drawing-9 when a position^ detection sensor is 

judged to be OFF in the above S310 (i.e., when the control side connector 25 is judged to be in 
connecting location) (it is YES at S310) — setting — the non-volatile memory 23 of the 1st 
cartridge 231 — it is judged whether e and CPU40 can communicate (S314) And if judged [ that 
non-volatile memory 23e and CPU40 can communicate and ] (it is YES at S314), in order that 
the control side connector 25 may be in connecting location and both the connectors 24 and 25 
may communicate, identification information, such as a toner residue of the 1st cartridge 231 
and exchange time, is written in non-volatile memory 23e of the 1st cartridge 231, without 
detecting abnormalities (S315). 

[0063] Next, the drive of a drive motor is controlled that the control side connector 25 should 
move to an evacuation position (S316), and it is judged whether subsequently whether a position 
detection sensors being ON and the control side connector 25 are located in an evacuation 
position (S317). When a position detection sensor is judged to be ON (i.e., when the control side 
connector 25 is judged to be in an evacuation position) (it is YES at S317), it is judged that the 
control side connector 25 is moving normally. And the rotation drive of the development rotary 
22 is controlled that the 1st cartridge 231 should move to an exchange position (S318). Next, 
when the 1st cartridge 231 is located in an exchange position, the non-information on the 1st 
cartridge 231 is memorized by the main part memory 46 (S319). 

[0064] And the message of a purport which should exchange the 1st cartridge 231 for the 
information section of image formation equipment 10 is displayed (S320), and it is reported to a 
user. If exchange of 1st another cartridge 231 and wearing operation are performed by the user, 
it will be distinguished that the development rotary 22 was equipped with the 1st cartridge 231 
by the detection sensor, the owner information on the 1st cartridge 231 will be memorized by 
the main part memory 46 (S321), and exchange operation will be completed after that 
[0065] In spite of having been controlled so that the control side connector 25 was moved to an 
evacuation position by S316 when a position detection sensor was judged not to be ON in the 
above S3 17 on the other hand (i.e., when the control side connector 25 is judged to be in 
connecting location) (it is NO at S3 17), it will not move to an evacuation position. Therefore, 
exchange operation is ended, after the abnormalities of a drive motor are detected, and the 
message of the purport which shows the abnormalities of a drive motor to the information 
section is displayed (S336) and reported to a user. 

[0066] In the above S314, if non-volatile memory 23e and CPU40 are judged that communication 
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is impossible (it is NO at S3 14), in S322 of the flow chart shown in drawing 10 , the drive of a 
drive motor will be controlled that the control side connector 25 should move to an evacuation 
position (S322). Subsequently, it is judged whether whether a position detection sensors being 
ON and the control side connector 25 are in an evacuation position (S323). 
[0067] When a position detection sensor is judged not to be ON (i.e., when the control side 
connector 25 is judged that there is nothing in an evacuation position) (it is NO at S323), the 
abnormalities of a drive motor or a position detection sensor are detected. And exchange 
operation is ended, after the message of the purport which shows the abnormalities of a drive 
motor or a position detection sensor is displayed on the information section (S324) and being 
reported to a user. 

[0068] In the above S323, when a position detection sensor is judged to be ON (i.e., when the 
control side connector 25 is judged to be in an evacuation position) (it is YES at S323), it is 
judged whether the owner information on 2nd cartridge 232 with the 1st another cartridge 231 is 
memorized by the main part memory 46 (S325). Here, the owner information on the 2nd cartridge 
232 is read from the main part memory 46, if it is judged that there is the 2nd cartridge 232 (it is 
YES at S325), the 2nd cartridge 232 will write in and the rotation drive of the development rotary 
22 will be controlled that it should move to a position (S326). 

[0069] Then, the drive of a drive motor is controlled that the control side connector 25 should 
move to connecting location (S327), and it is judged whether whether a position detection 
sensors being OFF and the control side connector 25 are in connecting location (S328). When a 
position detection sensor is judged not to be OFF (i.e., when the control side connector 25 is 
judged that there is nothing to connecting location and it is in an evacuation position) (it is NO at 
- S328), it is judged whether non-volatile-memory 23e -and GPU4& of the 2nd cartridge 232 can - 
communicate (S329). 

[0070] And if judged [ that non-volatile memory 23e and CPU40 of the 2nd cartridge 232 can 
communicate, and ] (it is YES at S329), since connection operation in the 2nd cartridge 232 
becomes possible, it will be judged that connection operation in the 1st cartridge 231 is also 
normal. That is, the contact of a drive motor and both the connectors 24 and 25 is normal, and it 
is detected that there was no control side connector 25 in connecting location in the above 
S314. 

[0071] Moreover, in spite of having judged the control side connector 25 to be in an evacuation 
position, in order that both the connectors 24 and 25 may communicate, the control side 
connector 25 will move to connecting location. Therefore, since the drive motor is moving to 
connecting location, while a normal thing is judged, since it is judged that the control side 
connector 25 is in an evacuation position by S328, the abnormalities of a position detection 
sensor are detected. And exchange operation is ended, after the message of the purport which 
shows the abnormalities of a position detection sensor is displayed on the information section 
(S330) and being reported to a user. 

[0072] On the other hand, when non-volatile memory 23e and CPU40 are judged that 
communication is impossible (it is NO at S329), there is no control side connector 25 in 
connecting location, and it will be in an evacuation position. That is, since the position detection 
sensor has detected the evacuation position with the above S328, it is judged that a position 
detection sensor is normal. Since it is in an evacuation position in spite of having controlled the 
drive motor by S327 on the other hand that it should be located in connecting location, since 
[ the ] the control side connector 25 was not moving to connecting location, the abnormalities of 
a drive motor are detected. And exchange operation is ended, after the message of the purport 
which shows the abnormalities of a drive motor is displayed on the information section (S331) 
and being reported to a user. 

[0073] Now, in the above S328, when a position detection sensor is judged to be OFF (i.e., when 
the control side connector 25 is judged to be in connecting location) (it is YES at S328), it is 
judged whether non-volatile memory 23e and CPU40 of the 2nd cartridge 232 can communicate 
(S332). 

[0074] and — although the control side connector 25 is in connecting location and the 
development side connector 24 of the 1st cartridge 231 and the control side connector 25 had 
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connected in the above S310, when judged [ that it can communicate and ] (it is YES at S332) - 

- non-volatile memory 23 — since communication of e and CPU40 is impossible, it is judged that 
the cause which cannot be communicated [ the ] is non-volatile memory 23e of the 1st cartridge 
231 And exchange operation is ended, after the message of the purport which shows the 
abnormalities of non-volatile memory 23e is displayed on the information section (S333) and 
being reported to a user. 

[0075] On the other hand, if non-volatile memory 23e and CPU40 of the 2nd cartridge 232 are 
judged that communication is impossible in the above S332 (it is NO at S332), the development 
side connector 24 of both the 1st and 2nd cartridges 231,232 can connect with the control side 
connector 25, and it will be judged that the control side connector 25 is unusual. And exchange 
operation is ended, after the message of the purport which shows the abnormalities of the 
control side connector 25 is displayed on the information section (S334) and being reported to a 
user. 

[0076] In addition, in the above 325, if the owner information on the 2nd cartridge 232 was not 
read from the main part memory 46 but the 2nd cartridge 232 was judged to be nothing (it is NO 
at S325), after the message of the purport which shows the abnormalities of non-volatile 
memory 23e of the 1st cartridge 231 will be displayed on the information section (S335) and 
being reported to a user, exchange operation is ended. 

[0077] Therefore, in addition to the effect of aforementioned (1) - (3), in the 3rd operation form, 
the position detection sensor which can detect the position of the drive motor of the control 
side connector 25 can be formed, and the abnormalities of a drive motor can be made detectable 
by the position detection sensor. Moreover, it can distinguish whether the abnormalities of a 
drive motor or a position detection sensor is unusual in the cause which cannot communicate 
with the 1st and the 2nd cartridge 231,232 by detecting the abnormalities of a drive motor by the 
position detection sensor. Furthermore, it can judge whether the control side connector 25 and 
the development side connector 24 are connected, and the cause when connecting which cannot 
be communicated can also be detected. 

[0078] In addition, it changes as follows and this operation form can also take shape. 

- Although the cause which cannot be communicated was displayed on the information section 
by the message and the user was made to report with each operation form, the message of the 
cause which cannot be communicated may not be displayed on the information section, but a 
user may be made to report that it is only abnormal. 

[0079] - Although the communication check was performed between the 1st cartridge 231 and 
the 2nd cartridge 232 and operation was compared with each operation form, comparison of a 
communication check and operation may be performed using any two of the 1st - the 4th 
cartridges 231-234, and a communication check and a check of operation may be performed or 
more using three, the 1st - the 4th cartridge 231-234. 

[0080] - Although shape was taken to the photo conductor 1 7 of one body with each operation 
form to the rotary system image formation equipment 10 which formed the 1st with which the 
development rotary 22 was equipped - the 4th cartridge 231-234 Prepare the development 
cartridge of one color to the photo conductor 1 7 of one body, and it considers as a development 
unit. You may take shape to elevator formula image formation equipment 10 equipped with the 
development unit which the 1st - the 4th cartridge 231-234 go up and down to the tandem-type 
image formation equipment 10 or the photo conductor 17 of one body which prepared four 
bodies of the development unit, and develops negatives by each cartridges 231-234. And when 
communication of the control side [ one body ] connector 25 prepared in tandem-type image 
formation equipment 10 or elevator formula image formation equipment 10 and either of each 
cartridges 231-234 becomes impossible, it may be made to communicate with the other 
development side connectors 24, and the cause which cannot be communicated may be 
detected. 

[0081] - Although the development side connector 24 and the control side connector 25 were 
connected and non-volatile memory 23e, CPU40, and communication were enabled with each 
operation gestalt, you may take shape to means of communications with an interface optical as 
development side connecting means and control side connecting means. 
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[0082] - Although developing-roller 23b made negatives develop in slide contact with a photo 
conductor 17 with each operation gestalt, you may take shape to the image formation equipment 
10 which adopted jumping development. 

- Although shape was taken with each operation gestalt to non-volatile memory 23e which 
consists of a ROM as a discernment means, you may materialize a discernment means to RAM, a 
bar code, a magnetic tape, etc. 

[0083] - Although what formed case 23a and developing-roller 23b in one for the 1st - the 4th 
cartridge 231-234 was used with each operation gestalt, it is good also as composition whose 
case 23a which holds a toner can separate the 1st - the 4th cartridge 231-234. 
[0084] - With each operation gestalt, although the isomorphism-like the 1st - the 4th cartridge 
231-234 of four bodies were used, you may use the 1st from which a configuration differs, 
respectively - the 4th cartridge 231-234. 

[0085] - Although shape was taken to the color printer as image formation equipment with each 
operation gestalt, you may take shape in a monochrome color printer and facsimile. Next, about 
the technical thought which can be grasped from the above-mentioned operation gestalt and 
example of another, a postscript is added to below with those effects. 

[0086] - The malfunction detection method in the image formation equipment characterized by 
communicating between another development cartridges and control means, and detecting the 
cause which cannot be communicated [ aforementioned ] when communicating becomes 
impossible between the development cartridge of one body, and control means at any 1 term of 
the aforementioned claim 1 - the claims 4 using the image formation equipment of a publication. 
[0087] 

[Effect of the Invention]Since this inventiorris-constituted as mentioned above, it does the — 

following effects so. According to image formation equipment according to claim 1, when 
communicating becomes impossible between a specific development cartridge and control 
means, it can detect whether the cause which cannot be communicated [ the ] is in a specific 
development cartridge side. 

[0088] According to image formation equipment according to claim 2, in addition to an effect of 
the invention according to claim 1, the cause which cannot be communicated can be specified. 
According to image formation equipment according to claim 3, in addition to an effect of the 
invention according to claim 1 or 2, the cause which cannot be communicated can be specified 
more concretely. 

[0089] According to image formation equipment according to claim 4, a user can be made to 
recognize the cause which cannot be communicated in any 1 term of a claim 1 - the claims 3 in 
addition to the effect of a publication. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing image formation equipment. 
[Drawing 2] For (a), (b) is the ** type view showing the exchange position of a development 
rotary, and the ** type view showing the home position of a development rotary. 
[Drawing 3] The block diagram showing a control unit 

[Drawing 4] The flow chart which shows exchange operation of the 1 st operation gestalt. 
[Drawing 5] The flow chart which shows exchange operation of the 1 st operation gestalt. 
[Drawing 6] The flow chart which shows exchange operation of the 2nd operation gestalt. 
[Drawing 7] The flow chart which shows exchange operation of the 2nd operation gestalt. 
[Drawing 8] The flow chartjwhich shqw^exch«ange operation of the 3rd operation gestalt 
[Drawing 9] The flow chart which shows exchange operation of the 3rd operation gestalt 
[Drawing 10] The flow chart which shows exchange operation of the 3rd operation gestalt 
[Description of Notations] 
10 Image Formation Equipment 
17 Photo Conductor 

231-234 The 1st as a development cartridge - the 4th cartridge 
23e Non-volatile memory as a discernment means 

24 Development Side Connector as Development Side Connecting Means 

25 Control Side Connector as Control Side Connecting Means 
40 CPU as Control Means 



[Translation done.] 
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[ooio] m*«4£«ett®fBH<0iV4feft;jA£lKH:, 

[0 0 1 1 ] 

iftmvmmoMm] mimmmtm sat. *&w* 

El ort^m^fc^-t-SWSEiTfeS,, 
[0012] *i\ PHM^^KBi ortofilSico^T 
aMI-t-3. HI l tc^-r J: 5 fc, B{fcfl$j$&fll l o rttc: 
fi» WfMSjfc^y h 1 1 , $>mB&=>-~y M 2, S 
#3. = y M 3 , S&Sftgtg 1 QRXtm 3 £*%?Wft>«jft 
Sil o±W<DU'M1t?Tomm=L-y V l 4«sKrjfe*u 
Tv^o HI l (w^i-J: 5 fc, m&M$L=>-~ y M 1 
Ml7t, hyj/v ! 231~234t > ^« 

[0013] SufEigfttt 1 7 tt K7 -MfcSrfc U 

So it , mitfci 7<Dnmm&mmi8i 9\c£<o%r 
m^tvfc^, piis^)t^=s/ h 2 1 (cioT^faco®^ 

[0 0 14] JJfc^x, ffiflBf!WtMfefr%a-*-3lftaB3Mfc 
*-hy?i?2 3 1~2 3 4(:ov^lftit5i: > 4flc 
rom^*— My ^231-234 fi^ft# 1 7 <Dp& 

y s/v'Sr^*- h y yi?iEtu *1 #- h y jri? 
231, $2*-FPy^2 3 2 1 ^3*-hyj/^2 
3 3, m4X— h y yv?2 3 4£-t-£o h y -yi? 

2 3 1~2 3 4Kfi^*V? ? *M';cn- x -r-tfv*', ->T 

[0 0 15] EI2{-^i-<j; 51-. h y yv 1 

2 3 1-2 3 4 te-Ztl^fim-J&mzBtfLtSfr. hi— 
tltcfr— 7- 23at, IrI^— X 2 3a IvHh]©'''! 
IB^X»$ixfc3Mftn — 5 2 3 b t ^— flsfcfSHt htlX 



2 3 4(r»4-? : n-5:*tbROMJ;i9/j:5^F^14^ ; ey 2 3 

e (gi3-ci±^*y iiTjk-r) imm&tkk vxm-fh 

*K * y 2 3 e titt-t^-e'H^-^ 2 3a 

-My v> 231-234 fc^^BSiJKst&J «Tfg£ 
? K N h y y 2 3 1 - 2 3 4 (Cfi^n-mgi^ 

jt^sMfefflsa** ^24 ttt-t^-piiawa^»*tt^ * 

y 2 3 e^i^$tu-C^5o 

[0 0 1 6 J Jflfgtn-* y-2 2»i£{^4B{ctt 

nwm&wt^wcb Lxomim**** 2 5 dssm 

2 4 i^^SB4Sa^«AO«S5|^K*»fe|»nfcii» 
<fclIi:©IHI«:IBHi*-* (HI^T) <omW)\c 

tt, ^n-^y-2 2iC^#$tvfc*-hy yi?2 3 

1 — 2 3 4 <D 0 h<D\,^-mfr&^(D%l@La—<!? ]) — 2 2 
*»?)«*)^U^ri6i:i-5*-hy r^|Q2 2 a« 

[0017] &*-MJ^v>231~2 3 4«1|b- 
^^-2 2^^11^^ 4#:c7)*- h y j/v 1 

2 3i~2 3 4<o5t>(o^f^ (ia i xizmi ■*>— V 
y yv j 2 3 i) asflgftfci 7tc:m«-r5ttB(4ia#te« 

tK^^tb^o E12 (a) {i^-TJ; 5 1-, 4{*(0*-N 
y s/v 5 2 3 1 — 2 3 4<0 5*>W^-ftb^ {HI 2 (a)T* 
Iil4*-|-yy^2 3 4l /45^- y -y v?£&n 2 2 

[0 0 18] $^>{C N 02 (b) Cl^l-J; 4#:<© 
h y s/v 5 2 3 1 -2 3 4©5*>W^-fixt)mife'fefa 

t^i^^tuS,, HI l iZTjk-tX o m'Sm&tiLW. 

^cfcv^T, m^t-^ffl^tts*- h y (BiiT*f4^ 

l*-M/?i?231) J: 9 fc^c — ^ ]) — 2 2(00 
C*i6i©T*filfcttfll-f5*- h y yi^ (HI 1 T-H3I2 
h y 5/ v? 2 3 2 ) (DJUtffliJ^ ^ ^24t> M 

[0 0 19] Lt v (fflE»£r*ffitBK:*il^-C» =§-^7 
- h y •yv 5 2 3 1 — 2 3 4 © 5 *>©^-f ^©g^ffi!^ 

2 4 tmilSf&J»{aiJ='^ ; ?^2 5 k&WetZh, ^ 

S^lt^^y 2 3 eO«»Jfl|f*^«5*.ii4ix-C» 4^© 
*-MJ7V>2 3 1~2 3 4 ©S$g"Jfif«*S»Jp3L=. h 

-b'J yV"2. 3 1—2 3 4 <D o *>t ^i* tb^©^n — 5 
2 3 b*s«3tflci 7»cSS$n5*£«(d|ae$iX, JtMK 
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h U >y\?2 3 1 — 2 3 4{w<t"? 4&© # 

[00 2 0] El l ic^-f J: 5 (c. i 7 cr)±*teB 

t|Btt$Jx/cB«IEfrate^=s' h 1 2(±IE»in-v 2 
9ir> — &te¥lfzK— ho- 72 7 k. — 
728t> ^ !/— t/<y?75'7 , o- 7 2 6 Jzfoh 
&u-7 2 6-2 gllC^^fcia^OfKti?^ 

$*l/0^„ HfrfB-^te¥^#- hn-72 7 0t^g 
h3 0^ L/c*f[S]tea(c:fiHfjlE<lS)t^ 1 7 asgE 
igBjo-^ 2 9 (Of 3 OSr^A/fc 

#[6tfi«Kf±-j<Mte^D-7 3 iaHE«3*b-0>3. 
[00 2 1 ) Bt)IE|gK)D-7 2 9tt, ^<Dffig|H£@5g$ 
(m^-Br-f) HufEiSjtfrl 7<OiEii^— * 

•9, iS;fc<*l 7i»&ID-^itT(alte!^t!)ortg{C«^$ 
ttT^-5o fill*), trate^/V' h 3 O^^Tt^l 7 tlfe 

[0 0 2 2] ^ LT, (fWHE^^ h 3 0^^^g,$ 
tb^iiST*, itUfe-iSMfc^zK- (-d-727 i^Ttfls 

1 7 t©ffi«^5tC*5^T, ^Ttfrl 7±(C^$ixfch 
•7— ^^qa^fc^/K. 3 0 {cte^$tt6 o ^^IC, <p 

r^te^^ h 3 o f^te^^Hfc f-t— ma. "ttio 

— 9 3 1 tmW}o~y 2 9 tWjESgBfcJo^T. Hu!Ei& 

$^§o * mim-^-v v i 2 tcp^-r -steals $ 

33i> — 9 3 3K:jE&£;i^Tl^5;fl^JEE^ — 

[0023] CftjKtta 2}cte^$tufc h9— 

mK tta=y h l 3i:i5E«l#3 2±i:St3 

itfcSL -t©E««flc3 2*s*9-7*y 
[0024] jjcv^T, ±aBntt^sa 1 o *iM*i-3 

l»a=yM4to^TR?St5i:. Ill 3 ic^-f J: 5 
fC, ftjp3.=..y h l 4liay ho-9g|5 3 8 k^>i?> 

S:atT^$ixTV>5 0 bu!B3>- ho-9g|5 3 8(i*: 
^ l-nyfa- ^ 3 6 i Wilis \ ^yay (El^ 
•tit-f) ©77"!)>r->3yy7 h^^T^fdJ;!9f^Si$ 

^,3^ h a — ^gjs 3 8^j£ib*u3 J: 5t-&oT^S 0 hu 
|E3>- hn- 7 gB3 8 ft** h^^t"^-^ 3 6^bi^ 

btixtitm&mnis^rk l-coh- k, :/y->\ 7* 

9 y * © Y M C K 9* - 9 — <t 5 *8 fig £ ^"T -5 . 

[0025] m^^^^vmm stt. Maii#&. n 



ICR AM 4 1 > ROM42. I /OUfflU 4 3 , A/D 
3 >/<—9 4 4 . D/A 3 >v<— * 4 5 . *!J4 
6 4¥£f||jt-C^5. HtfjECPU4 OttlMjffitfill 0 
Sr«^1-5#gB$r*Jp-r5„ h y ;/ v=2 3 

1~2 3 4(D0h<T)\,^'?hfr<DW&.m=t*9 9 2 4 ttf) 

y 2 3 e k mm^mk V . TWmVk* * y 2 3 e co 

«»J*«4:BE*ji*Br«eXtt5P»»tt> * y 2 3 e fc*f 

[0 0 2 6] flflfERAM4 1 t±mteMf&&U 1 OiCffi-T 
5*«»18S:— BSttfctBIt-*-*. MffiROM4 2 

ttBlft^AiltSl 0SrW]flp-t-Sfc«>©#«7*cii/9A*' 
ffittb, I /OUmUA 3ttAtti*9 f -^5rlfeiJfflii-2.o 
SfliEA/D 4 4 fiB^^SS 1 0 iztstfZ 

9 4 5 \±^^9M%%^ri-u 9immzmm-tz><, mm 

#{M^y4 6f4, HuffiJS^o-^ y-2 2tr*Jlt5* 

- h y 5/^231-234 ©titti, T^%t4^ * y 
2 3 e h^-- 6, b-r— mm&<D&w& 

[0027] Kk^x\ ±wMf&Dm#.BfSLmn 1 o Kt* 

V^T, f l~f4*-hyy-7231~2 3 4©5*)I 
1 h y yi/2 3 1 (O^^Sjj^{c:ol/'>Tl2| 4^0^12 5 

lfliROM4 2(cfE»$tufc7"Di/9A(cS'^#> C 
PU4 0ro*JWicj;i9|gt : f^n2>o ^mifcf^cDSu 
(C, 1 RUm 2 77- h y s/ v»2 3 1 , 2 3 2 t 

3^^^ 2 5 ktemmztix, mmmmzw* * y 4 6 
lets $ v > -s t, © & -r 5o 

[002 8] *^h3yt* 3 -^3 6^f>Il* 

- h y y v 5 2 3 1 ©SJ*S*AS*^-t-S t , El 4 ©7 D 
— 9^^— htr^i-J; 51-, «b-^!J-2 2»-A 

1 («T> W^S 1 0 1 t/Tf) } „ 1«d-^ !)-2 
2#*-^&BfcteeLTWj:^i^J»r£*b5£: (S 1 
OlfNO) , Wfcv — 9 y-2 2*s^— AteB^Sb 
-T-5J: ^ y-2 2CDHJteigtb^j^i$n 

(s 1 o 2) , trof, s l o 3^Wfr-f% a 

[0 0 2 9] S.^n-^y-2 2^Jj>-Afi:SfCteBL 
Tt>5i:*lJ»r§4x5t (SlOlfYES) , % 1 77- 

h y y 2 3 1 © Wff ^/J5^7< * y 4 6 tcfEIg $ ttT 
^5d>5^5*IJ6W$tu5 (SI 0 3) . -t LT> 
tM6^^1*-hy yi?2 3 1 ©Wttf#^fg^til 
$1 *- h y yi?2 3 l^WStWW^tuSt 

(S 1 0 3tYE S) , %\ U— V y i/v=2 3 1 ds^£ 
r *ffi«^»i-'< <|,ia-^D-22 ©[Ute^ib*5 
fflP^HS (S 1 0 4) <, 

[0030] igcv-c, mi *— v y s/ ^2 3 1 C0^#^ 
^*!J23 e t CPU 4 0i:^ii«-r5fc«>KflaWffll 
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&m'$£)nz> (S 1 0 5) „ LT> ISl#— M yS? 
2 3 l<DmM1Bi=>*#4r2 4kmWl»='*9*2 5b1fi 

^Fffi^tt/^E-y 23etCPU4 0 t 
BTffi*»5i»**lJW*ix4 (S 1 0 6) . y 
2 3 e tCPU40 tAmts'^mt^^t (S10 6T' 
YES) , Sl#-M lCht-ii, 

5 (S 1 0 7) „ 

[0031] fflmm=>*?f 2 5 asiBBifciKfc 

#«J«»*SIWai$*b (S108) , ft 

<^-e, s i k y s/v>2 3 i ^^m-f4«^K)-r-<< 

*«n-*y-2 2roBte»»asiw»$jT,;5 (SIO 
9) „ &:fb\ huIES 1 0 3fCja^T, Si ■*>— V y yv? 

2 3 1 #M<^i:¥lJWr;*;ft5£ (S10 3T-NO) „ SI 

0 9 ^&ft U S 1 0 6 X^U%>&? *!J23eiCP 
U4 0 b&mm^H&^tibti^k (S10 6T-NO) , 
S 1 0 8^&f7-tZ* tLT, hi) y'J2 3 1 
#£&&«t-#tb£;ix3 r b tc J; 9 , ;$4M t!J4 6(r 
lill #- h y yv*2 3 1 ©«Ht«*S|E«$ix5 (SI 

1 0) . 

10 0 3 2] &l/ N T\ m5i^7jkiryu— hOS 1 

1 i(;*j^t, m&M&Simi oontsiM (ia*i±-f) 
t^si #— h y 2/^2 3 i sr^m-t-^tg©^ y-t—i? 
fimtoztiz (sin). lt> ^— y-'— t-j; fjsu 
©si h y s/v 5 2 3 i ro^m. mvmmsftfrtiz 

^©ssm^/csi v y y^2 3 1 ©;#tw$a£ 

4 efcEttSUrifc*, f yv?2 

3 l!js##;r^|BH£IM v <<3Mftni— * y-2 2© 
®te^S!l*SffilW$tu5 (SI 12) 0 

[0 0 3 3] jRl^T, fWBHRI=i-*** 2 5 ASSBRftfll^ 

JB»*-^©IHHi*sW«I4^S (S 1 1 
3) „ -t LT, y^23 lfflWM^t 

!)23etCPU4 0 £ /JSiiff $ ti, Sl# — V 'J yi> 

2 3 1 V>mm&WWi£tl5 (S 1 1 4) . M3^^if2 
4, 2 5 fciPffiRdtu V 2 3 e tCPU 

40 htfmm-*imkwwi£jiz>k (sii4x*ye 

S) , ^1 f>~ V y yv?2 3 1 C0^F#^t4^ * y 2 3 e 
fclE«**i/*:«8iJtff«^*fr^* y 4 6 IC|Blt3;h,* t 
£*>K, Il*-My^23 1 y 

4 6{C|5t§$*L3 (SI 1 5) . -t L"C, #J«HHI=»** 

£*t (s 1 1 6) „ m&u-? y-2 2^7h- 
AfeH^ijj-r^< mteJBi6$nT (si i 7) , jri 

[0 0 3 4] — if. milES 1 1 4T'M = ^* 2 4, 2 

5 fcaS88tt$Jt1\ ^Fff^tt^^y 23etCPU40 

ktmm^mknmztizt d 14-cno) , mmm 
iimwztiz (s 1 1 8) o isfc^r% si*- k y 



2 3 1 t f±»J©S 2*-H)r^2 3 2 oWIMl#*# 

4 6»wE«*nTk^S*»5*»^!pJWf*^* (SI 
19). s^#:^^y 4 6*»feJB2* - h y y ^2 3 2© 
Wttf«iS*t*m**b, S2*- h y 2/^2 3 2WSt¥lJ 
mZtlZk (SI 1 9T*YES) , S2#- h y yv^ 

3 2###:i^#g-^ft1--<<^&!3-* y-2 2© 
lsI£jRfta*fRlfP£;h.3 (S 1 2 0) 0 

[0 0 3 5] «E^-C» Mfflm^*9* 2 5 dSfiSttttti^ 

^«j-T-<< ^Kj^e— ^o^Sb^©J^i^^x (s l 2 l) . 

12*- h y y v?2 3 2©91&{BI='*yy- 2 4^MfP« 
^*y?2 5^*5^$^, ^Flf^tt^^-y 23etC 

pu4 o tAmm'Himfr&frtfyimzin?) (s 1 2 

2) „ ^JWBte^y 2 3 ei:CPU40i:^HI^f 
k^MZhZk (S 1 2 2-CNO) „ HMS2*- 
hy yv?2 3 1, 2 3 2©pCfr©^MB!l=»^y-* 2 4£ 
» LT*I*MB!|3 * ^25 fca»o fc ZbttH 

So ttoT, £&iW©HUt^ ##- h y yv?2 3 1~ 
2 3 4 kMmm^*?? 2 5 tttSNKSiXT5F*«tty 
^y23etCPU40i: amft £*b. #Wf«*S*fr^ 
^y 4 6{c:fEtt$^^TV^5fc^^), ^Ffll^t4^ ; ty2 3 

e, mkm^*?* 2 4\zt±m^^^bnm^fi?>o 
yt-*?ifiji&£jti (s 1 23) , &&mm& 

[0 0 3 6] /its, tulHS 1 2 2fctiV>T, ^F»|gtt^ 
^•y 2 3 e irCPU4 0td5i§{f Rjlgtfij^f^tvSi 
(S12 2T-YES) , m9m=** 9 *25 *Sji»ttB 

-#«)i-'<<IEi») ; e-^©iEt!)/45ffl^)$tu (s 1 2 

4) , s 1 *- n y y ^2 3 1 &&»fim'<»wrr*<< 

5liftn — #y-2 2©|sMHBtbi^fW»SixS (S12 

5) „ -t Lt, S 1 1 l^»ffUfc«, ifEirP)^©^ 
a^fT*?tu5, Sfc, ifilESl 1 9I-*5^T, 12*- 
h y s/^2 3 2dS^^t*lJ»f$tu5 t (S119-CN 
O) , m 1 *- h y y ^2 3 1 *s««tfl[fll^«mrf ^<< 

a^feci— ^ y-2 2<Dm&mW)&toW£ti5 (.si 2 

6) . ^rL-C. S 1 1 l^&ftLtc'&, ±.Ubmm<D!& 

[0037] mmmimi&Mmz£^x%»£tiz%)% : 

(1) Si *- h y y'S2 3 l©^«%tt^*y 2 3 

e bcv\j4ok&mm^mk¥m&frtz.m&. 12* 

— h y y V s 2 3 2 ©^*¥3814> *!) 23eiCPU40 
t ^iift^Tffi^^^^^JISr^-arfco ^©fc*. Si SO 5 
S2*-hyyv J 231, 2 3 2 k(DmxW]ft<Dit&Z 
ft?Zk i*ST'# % S 1 *- h y y v=2 3 1 {M(^9ft7«g 

f^Sr itl^i-S ^©ibf^fciiff *tB©JjKH#*> 

2 5fcii«5p«i©JSCH*Sife«K:<>*»A»fc»e)i"» Si*- 
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tttt S fc V ^5 * £ ft < f - t * 5 -C # S« 

[0 0 3 8] (2) ftl h y 2/v>2 3 1© 

^Jf 3814;* * y 2 3 e OftSUtt #)4 S *^^ * y 4 6 (CfE 
tt * Ix 5 * t?*|«HBI 3^M25 *s%KffiB Bi--s 

< wm*—f t>mm £ ixo^t s t v > o it*^ & ft < 
ioo3 9i o) mww^*?-? 2 5©^*j^— * 

[0 0 4 0] ($ 2 Itdft&flg) KT, #*^ffiT'(i, 

hy-yv 5 23 1-23 4 d*^* ^IxT^Sa^a* 
SrtfcfflU HIHil^^gtl 0rtT'<7>#*- h y s/v?2 

3 i~2 3 4©^r«s*i*m-*-5iftffl-tvi»- (H^e~f) 

^(tfcHT^S. !P*k h y yi?2 3 1-2 3 

4tfS5Hfcn-*y-2 2tr^$nT^5t, l&ttHri' 
■y-tC J: f> y 3 1-2 3 4 ©^rtt«*s*#; 

4 6(Cffitg$ix5o 
[0 04 1] -t LT, ft2fOfifl2ffil;:*S^Tfi, #m-fe 
bMzMtim&mW 1 0 «t 9 , $1~I4 
h y y^2 3 1 -2 3 4<D5^1 *— h y v>2 
3 l (D^K)f^(co^-cil]6S^|g]7tc:*-i-7D-^^ 

[0 0 4 2] *7h3yta-^3 6*^Il* 

- h U y 2 3 1 ©5»M*^«4t 5 i , Mv-f 

y-2 2*s*-Affiflifctt:jttLTi.^5*»5d»*s4 i iJWf$ix 
5 (S2 0 1) „ a&n-* y-2 2#*-.M£:Bic{£ 
BLT^ftt>£¥iJltlr£lx5£ (S2 0itNO) , 

0 y - 2 2 -Mig'-^SH-S J; 5 (-^©0^ 
KA^fMffl^tl/ (S 2 0 2) v Zzmk. S 2 0 3^tr 

[0043] ^y-2 2 a** --M£B L 

X^SkWVRiStlZb (S20 1T*YES) , ftl# — 

h y -y-^2 3 l^Jl^n-^y-2 2(cS«$ttTV^ 
*»5*»*S*IW$ix4 (S 2 0 3) o ^ y 4 6 KSg 

1 *- h y 5xv»2 3 l©Wttf«*sSB«*il, f l*-h 
y s^2 3 l*S^»$n-C^5t*IJ»f$tu5t (S 2 0 
3-CYES) , ftl#- M y*J2 3 1 £JWfc« 
~OTW-"*<3M*n-# y-2 2 0|el(Effgii«sfl|ijff$jx 
5 (S 2 0 4) o 

[0044] «V*T, %mm=>**? 2 5 asSSUMfcB^ 

#ft^<l^*-*«>«ltosw»ifc;»x (S 2 0 5) . 

ft 1 h y 3 1 ro^S*tS> * y 2 3 e 

iCPU40t #ji{f BTffid»5*^S*iJ»r$tb5 (S 2 0 



6 ) „ *»3H4> *y23eiCPU40t *5iifI^T|g 
tW»f^^-5 t (S 2 0 6T-YES) „ ft 1 

h y y i? 2 3 i <d h ±-mm, &m 0 1 

by 5/^2 3 l<D^#38tt^-=ey 2 3 efC^tii* 
1x5 (S 2 0 7) o 

[0 04 5] ffl»«a** * 2 5 *SiBBtt«^ 

■b^<^*— *©«»##]» £;}x (S 2 0 8) , ft 

1#-M ;yi>2 3 1 tf&mtiL&^&Wj-r^ < ^Ife O - 
*!J-2 2©@te«ttiJSfW»3;h,5 (S 2 0 9) „ ft 
lb\ MIES 2 0 3(C*it^, ft 1 ft— h y ^^2 3 1© 
Mtt«^*fr > * y 4 6 KilEt§£ lx, ft 1 U— Y V y *s 
2 3 li>m^tm&r£ih>Z>k (S 2 0 3T-NO) , S2 

0 9^fTi"5o ^tT« ftl*-^y yi?2 3 1 
^Btc{£fi$lx5^t{cj;9 x y 4 6 icfift 

(S 2 1 0) 0 

[0 0 4 6] &<^-C\ ®7tC^-t-7i3— ^-v— KCDS 2 

1 1 fcls^-C, Blft^^Bl 0©#*qgp{cftl*— H 
y y*J2 3 1 ?:35#|-r-<^H©^ >yfe— ^s*^$lx v 
a.— if-t£$R*q£lx5 (S2 1 1) „ tLt, a— if— 
(Ci«3glJ<0ftl*- h y yv?2 3 KD^m. mmwifttf 
ftfrtiZk, ^W-feV-y-^«t«?ftl*- h y s/^2 3 1 
*sia^o-^y-2 2lc^*^tufci t^WJ^lx. * 

ft/^u 4 6{cj±fti *- hy 5/^2 3 i <omn mm 

18^1x5 (S 2 1 2) 0 -toft, ^mtb^^ T -t- ?)o 
[004 7] 1216 i"^i-7D— ^-y— h^BufHS 

2 0 6tC*J^T, ^Fff^tt^^-y 23eiCPU40t 
dSjift^F|gi:^Jif$lx5i: (S 2 0 6T-NO) > @7I; 
^c-fi— h©S 2 1 3^fTL> ffflftHHOa*? 

9 2 5imm^»^Wi-r-<<mm^—9(omW}^mm 

$1x5 (S 2 1 3) . ^^X\ ft 1 *- h y v=2 3 1 
i: »igiJ©ft 2*-hy-y^232 <D^{f mtfi%L#* * y 
4 6»rfS1t$lXT^5!5>5*^J»f$lx5 (S2 1 
4) „ ii-e, 4 6A^ft2*- hy yi?2 

3 2©*tt«^^m$lx, ft2*- h y v*J>2 3 2*5 
#5 t#ij»r$lx5i: ( S 2 1 4 "CY E S ) , ft2#-h 
y y 5? 2 3 2 r ^iB^idi"^ < %{fe n - ^ y 
-2 2©(H]eietlj/iS^Jp$n5 (S 2 1 5) o 

[0048] m*x* mmm**** 2 5 tmwmm^ 
&Wiir^<mWi*-*<r>mmmnzfr (s 2 1 e> , 

!2*-hyyv'2 3 2 (D^Wftte* tP23etCP 

u 4 0 k&mm^mfr&frmmztiz (s 2 1 7) 0 

^Fff^tt^ ^!J23eiCPU40i pjfg T *fc5 
t*IJWf$lx5i (S2 17T-YES) , BEb*— fffilE 
ISlzmm^Xffi^*? ■? 2 4, 2 5&&ffiL-ttZk tft 
5fc*, ft2*— h y s/v?2 3 2<7)^W&&* : ZV 2 3 
e & tf!|2«Hr - ^ ttEffT? *> 5 t $ lx 5 o 
[0 0 4 9] *-t*^Cj;?)ftl*-hy 

2 3 i©3g**j»»**t» Btb^e- *&jE1H\cmh\^x 

ir^ct Ti^-i? e>-r , iim^F ftg-c-fc 5 »ft i * - h y 
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yv?2 3 1 ©^}?3g1<M y 2 3 e^t*)5:i^ 
<DT-W%\*t**V 2 3 e©M?££r^-rg©^ y-fc— 

(s 2 1 8) . a.— ?-\zn%\ztitc&, 

10 0 5 0] — 5F#38tt> t!J23eiCPU40 
&tfaATflB?fc5£¥UNJrd*l«£ (S2 17fN 
O) , #flf«fc.fc9!Sl2il8B2#- M yi?2 3 1, 

2 3 2 #S#$;ftT^5fc £>i\ S 2 0 6M 
S 2 1 7©p^T'iIlf^t¥lM£;ftfcfc& v lEt&^E— 
^*s»#t?fc5^i:*sJ|9JISf*^S. ^LT, 4R*nffi£j£ 
fb^E— ^W^Sr^i-gW^ s/-fe-^s*^$tu (S2 
19) , 3-1f-lc$8*g£;h,fc&, X»tea*s*T*ix 

So 

[0 0 5 1] $ fefc, Mias 2 1 4td*SV>-C, 
y 4 6(C^2~^4*— h!)y^2 3 2~2 3 4 ©#tf 
#*SC1tS*tT^*^*&tt (S2 1 4T'NO) , ^1 
*-h!)yv^2 3 1 &OJfct^HR# : l¥£l'&Vt£)!>. ft 
l*-hyj/^231 W^#|iH4^ * y 2 3 e XfiiEW) 

O 2 2 0) , a— <f-^#*p$ttfc^, gguaaa** 

7£H3o 

[0 0 5 2] titoT, ^2Hffi^ffi{Cfe^T«lufE 
(1) ~ (3) (DtftmcMz.. tta-fe^*»W5r:i: 
S1MS2*-HJ?^2 3 1, 2 3 2C® 

3 1, 2 3 2<B#fiMS«:^fc»f£*JfctiH-5;: b\z.£Q 

mm^m<Dmm^T-m^m^ ^ v 2 3 e©s^^»* 

[0053] (m^mmmm) mammmm^^^x, 
Mv-?y-2 2{zi-±mtmm±^tmnhtix^ 

So fWfflHH3^^*2 5©W»*— ^fctt, MP 

fill ^ ^ * * 2 5 &&mLW K. fc S ^il@te:S *> 5 *» £ 

So -t Lt, ^©tee^tmr>"!K±$iJ^{l!j3^^^ 2 5 

-g-fiOFFir^ixSo 
[0 0 5 4] -t LT, JB3HJS»«K:*5V^-Cf4, tftffl-fe 

^AtmflH*m-fe^*si9!»te>ixft.Di«i»riiSfflii 0 

«fc tj , mi ~m 4 # — h y y v> 2 3 1~234©5*. 
m 1 f>— h y s'v'2 3 1 ©£&KitMc:o^TEl8~|2] 1 
0(C^-t-7D-^--y- UTIftfB-rS. 
[0 0 5 5] M ytV- * 3 QfrbWil * 

- h y 5» y 2 3 1 03?II*^^4f 5 t , |2)8©7a 
+ - MctjM-J; gUfeo-* y-2 2dS*-A 
4t«k:fitBL-r^5*>5*»i^|9JWr$*v« (S3 0 1) . 
gi&D-* y-2 2*5^-Ate«(e:teBLTV^i^i:*iJ 
Hr£*vSi: (S 3 0 lt'NO) . 3l&n-^ y-2 2^5 

*--M£B~#iw-s «t 5 Kii§i«sraHi^iww$ n (s 3 



0 2) , ^©SL S 3 0 3—Stf-fS, 

[0 0 5 6] SUfcci-* y-2 2#* — AteBK-lftBL 
Tl^iflBrJiiSt (S 3 0 lt'YES) . mi*— 

h y 3 it>m&v-? y-2 2»c^*$ttx^5 

*»5*^*lJ»r$tt5 (S 3 0 3) o iwfBS 3 0 3tC:fcf> 
t x mi ft— V y v*J"i 3 1 ©fctlfMsaMstM y 4 6 
fcist§£*b, mi*- hy 7 i?2 3 las&v^JWSih, 

Si: (S 3 0 3tNO) , H*-h!)7^231 

UMftB^aWI - "* <^n-^y-2 2 ©mte^iitfSfM 

P^tvS (S 3 0 4) o tLT, mi H y y v=2 3 

1 ^^^iBl-tefi^nS- t\CX 9, *^*H6 
Clif l*-hy r^23 io#sflMBdS|EfiS*t« (S 
3 0 5), 

[0057] &<^t% wwMiit&w 1 0 ©^gstcm 1 

*— h y s/^2 3 1 Sr^-T^^B©^ s/-fe— 

(S 3 0 6) , 3.-f-t«ftl$n5. LT, 3- 

— »f-»cj:t)sij©mi*- h y s/^2 3 1©£&, mm 

2 3 1 y-2 2fc3g*$*Lfc:: t^WJ$ 

^ y 4 6 fc(±m i *— h y s/ V 2 3 1 ©wts 
#*sEtt£ix (S3 07) % ^mtbt^^^T-r 

[0 0 5 8] * y 4 6 Km 1 #— h y y 2 3 1 

©*rttp*asEttts*u m i k y 5/^2 3 i *s$s#$ 

^T^5iflJ»f$ixSi: (S3 0 3T*YES) , mi* 

- h y y 2 3 1 r^&B^Ki-f-s «t 5 t-m^ 

n — ^ y — 2 2©0te^»tfS«Sp$;h,.5 (S 3 0 8) „ 

[0059] s^t, mmm^*?* 2 5 ^^e- 

»»-t-5«t5fcjB»*-^©|Hl(E»«i*s#J»**b (S3 
0 9) N fiB^ttl-fry'-y-^oF FT-fcS^5d\ m*>c 

p u 4 0 ©»j»a 9 , mmm^ * 2*25 tmwsm.^ 

teBLT^SA^^JWf^ixS (S3 10) o 
T, &B^tiHr>'-y-^OFFT*^^ir4 £ lJiff^tb/c»-a- 
(S 3 1 OT'NO) , WhUmm=**? ? 2 5^Jfii8te 

«fc*>5i:!M»f*^fc»&t*s^T, mi*-hy s/^ 

2 3 1 ©ia^{»J = ^^^ 2 4t«HM(3^#2 5 irtfS 
SBR**t, JFflHH*^ ; e!)23etCPU40i dSfflff 

*im*&ti>&*m&tiz (s 3 1 1) . 

[0 0 6 0] -t LT, W»t!i23eiCPU4 

0 t^am^-CfoSttU»f$nSi: (S3 11T*YE 

s) . Mfflw^*?? 2 5tfmmtiLmz$>ztym&ti 

fcfe, Mmm^*?#2 5f±^firB^^tbLT^Si 
Sfctf), JE^-CfeSni^JW^tbSirirttc, &B^ 
l±l-lrvy-©^^$:^-ri'©^ yfe— ^**S*t (S3 

1 2) , 3— «*»f^*s*T**t 

[00 6 1] — * % ^Fffi^t*^ ^!i23e<bCPU40 
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o) . $mm=**9f>2 ziNsmxtm.x.tt^z.k 

5o fiP*>, buIES 3 1 O^teB&ffiirviHij&gttBSr 
£tu3 0 s 3 o 9-e«H*tt«fc{fc«-*-'<<« 

l-g'co^ «ytr-^s*^$^ (S 3 1 3) . a— if-Jc 

10 0 6 2] MIES 3 1 OfcfcV^T, {flrg^m-fe 

V^tfSOFF^&3£WW£*Ufc#£: (S3 10T-YE 

s) , mhfflww^**? 2 5tmm<Lm\zh5bmm 

Zthtzm-g-, m9l,Z7sk~f7a— b<DS 3 1 4\C& 

^t, ^ 1 iJ— h!)yv : 231 O^Fffi^'ffi^^ JJ 2 3 e 
i:CPU4 0iASfflfipri6*»5d»iS!MWfStba (S 3 l 
4) „ WM^*y23etCPU40i:^ 

ii«^rffi-C*>5i:2|9JW*H5i (S3 14-CYES) , 

4, 2 5*sa«$*b*fcft, S«^m$tb5ri:/«C< 
HlA-hy'y^2 3 1©ht-ai, S«Bl9«Ott 
S'Jtf fg^fg i h y y i> 2 3 1 *y23 
e lcmZih-£ftZ> (S 3 1 5) 0 

[ o o 6 3 j mz> mm**** 2 5 ^ii»&fi^ 

*v3 (S 3 1 7) . ffiBtta-feVlJ-^ON-CfcSfcJMW 

ztitcm-s (S3i7t-YES) , nv-hfflfflm=>*? ■? 
1 * - h y s/ 5? 2 3 1 &&mLW.^&Wrr'< < o - 

* y-2 2W[alte^ft^$lJ«l$ix5 (S 3 1 8) „ & 
fc, mi # — h y y v>2 3 i*s*i(MtttfcttBSJr*i 
tlCfc*), *^*y 4 6fclttS*l h y yv?2 3 1 
©«8ttf**S8E«*lx5 (S 3 1 9) . 
[0 0 64] * LT, 0f{fcfl£/££ctt 1 0 cofg&gfilcSS 1 
N y y i?2 3 1 SrSljlt^^gro^ y-tr-v 5 ^^ 

£*l (S3 20) , a-— f-iznmztiz. a.— y-'-tc 

t>ti5t* ^ffi-fe^-y-tiiij^i #- h y 2/>>2 3 la* 

y-2 2td^»$nfcr t^jgij^tt, 
^ * y 4 6 must i k y y v? 2 3 i ©Wffif«*sia« 
(S3 2D . -toa, ^Mb^^KT-ra. 

[0 0 6 5] — MIES 3 1 7{C*J^T, feB&ttUr 
^#ON^fc^£*JW£ft;fc»fi- (S3 1 7T*N 

o) , Bfli?mwm=**f*2 5&mmiiLB\zhzbmwi 
&h,tcm&, s 3 1 6 x-mmm^*? * 2 5 tmmzs. 



^ yfe— iSfrm^Ztl (S 3 3 6) , =l— y-*— K$g$3l£ 
[0 0 6 6] fiJlES 3 1 4fc*il,*"C, 3St£^ * V 2 

3 e tcpu4 ob&mm^mx-hzbvm&tizb 

(S3 14T-NO) . ID 1 OiZTjk-f-y vi— htO S 
3 2 2 tJ^T , $M a^^25 ^jljgffig^ib 
^ (S 3 2 2) . & 

^y * 2 5#ifi^Bfcfc*>Wfa»#*J«£;h/* (S 
3 2 3) „ 

[0067] fcmfem^^vfroNX'fo^bymztitc 

m-Br (S 3 2 3T-NO) , W*>®mm=**7? 2 5A5JI 

iWfcBfc*^ t *J#r § SEift*-* xminm® 

S^^tv (S 3 2 4) , a— !f-t:«*p*ixfc«, 3?^ 

[0 0 6 8] BtllBS 3 2 3fC*JI/>-C, ttSl^m-fe Vf^ 
ONX'hZ b¥>m£tltcm-& (S 3 2 3T-YES) , fill 

ibfflmm ^^25 ^i^m.mz hzbwmz tiitu 
-a-, m 1 h y y *s 2 3 1 b \m\<D% 2 *— h y s> v> 

2 3 2 (O^rtf y 4 6{c|Blg$4xTV>5^5 

*»*S*J»S*15 (S 3 2 5) . W^^N 6 

*»feSB2*-hy yi?2 3 2®Wfl|f«3jSR*m$*t, % 
2i3— V y yv s 2 3 2tfftZb ! Pm£tlZ>b (S 3 2 5 
t'YES) , f&2*—hl)*/i/2 3 2&&%z\frtiLm\Z 
&W)1-^<m.i&v-? y-2 2co|HltelB»)d5$ijp$tv2. 
(S 3 2 6) 0 

[0 0 6 9] ^V^T, Mm®\=i*7? 2 5z)3gE)^{4«-v 

feWi-t^Kmrn*- fivmmmwzti 0327) , 

2 s^saWta^jbSi^^WW^ixS (s 3 2 
8) 0 tettt^tti-fe^-y-^oFF-e/iv^i^jw^ixfc^- 

(S 3 2 8T-NO) , %%W&m^*9 9 2. 51>mWt& 
«{C^<, jljg^B}-fc5i:*lJif$^fc*-a-, 12*- 
h y y v 5 2 3 2 W^Fff^tt^ ^ey23eiCPU40i 
*Sffl(B?TIB*»5*»i^!W»f*ix5 (S 3 2 9) . 

[0 0 7 0] -tLT, ^2*- h y 5/^2 3 2(D^U^ 
14^^-y 2 3 e iCPU4 Obtfmm "H&-r?hZ> bWft 
&thZ>b (S 3 2 9t?YES) , W.2U— hy >yi^2 3 

2\zmj%mmmi-*imbt£z>t^#>. mix-wy 

■^2 3i fc*s»t«Sftt»f^t>M»!fe*)5r. ir^JW^tu 

So fiP*>, IgKj^e-^, R3^^24, 2 5©M^ 
iE^T-fot?, HtffES 3 1 4(C*5^T$IJWII|34;^^ 2 5 

[0071] nwm^*?? 2 5&m&tiLm.\ztb 
zbmmziitc\zhfri>>t>t>-r. m=>*??24, 25 
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t>{c, S 3 2 8 X*MWm=**?f 2 5 iSift»«fc|tfc*>5 

^ 5,-fe-v?^^$tu (S 3 3 0) , a— lf-^«*pS 

[0 0 7 2] — *s ^}?3gt£^ ; t!)23etCPU40 
i*Sji«5Fffi-C*)5i!|9JW**t5t (S 3 2 9tN 

o) . #j»«3^^^2 5*ssa«!tjt^ft<» im&n 

\zh%Z.t £&£» SP*>, tfflES 3 2 s T'^£a^$m•fe>' 
timtifcifcm^&W} LT^ft^fcft, S327 -CSSHMfcll 

$*b (S3 3 1) s a- U»-fc«feiS^fc«» 

10 0 7 3] ST, ituiES 3 2 8fcl*5V*-C, •f£»1$ttti? 
Vt^OF FT'fcS t^Jff^nfc^-a- (S 3 2 8T-YE 

s) . wbmwm**** 2 5&mm®.m\z.hzi:¥m 

23e£CPU40 £ tfSjIft PjtgA^A^^JKf SttS 
(S 3 3 2) o 

[0 0 7 4] -eLT, ffl«nriBt?*»5i*IWr$n« £ 

(S 3 3 2T-YES) x flSIES 3 1 0 fcJai^T, WJMI 

3^y* 2 s&mwmm^ibQ, miu-vv v\?23 
i 2 4 tmfflw=>*?f 2 5 t^jgg 

LT^fcKfcjtoJvbb-r, ffi»*!i23ei:CP 
U4 0 iisa«5FtB-C*)5^t*»?>, ^^>iiffi^|g<oi5 
B0S^1 # — f, y >y v? 2 3 lCD^Fffigtt^y 2 3 ef 

y 2 3 eO^SSr^i-BW^ s/-tr-^^$^x ( S 3 
3 3) , a— 0*-fc:#*q3JT,fc« x 2SE«ttf^*s»T$iX 

So 

[0 0 7 5] — MffiS 3 3 2{C*5t^-C, %2U- h 
y y v? 2 3 2 <D^fW^^ *y23ei:CPU4 0tii5 
ii{f^tg-Cfc3£*IJ»r£*bS£ (S 3 3 2T-NO) , % 
2*- F- y yi?2 3 1, 2 3 2 WM*»!l^fliJ 

*vSo fit, ttfcafcWttflla-*** 2 5«S^*^ 
^Is©;* y-fc— •i?tfS*^£;h, (S 3 3 4) . a— tf— 

[0 0 7 6] fflfE 3 2 5 feLfcVT, ty4 

6^P>^2^7- h y 5/v J 2 3 2©^rtf«/5S^ffi£*V 
1\ 312;*- h y yv?2 3 2riS*SL£¥lJ»r£ftS£ (S 
3 2 5T*NO) . 4HfclttU:$l *- N » yi?2 3 1<D^ 
W&'tiL* * y 2 3 e 

$tu (S 3 3 5) , a— r-\zmto£titz.®, &mw)i¥ 



ri^TSaxSo 
[0 0 7 7] ftot, JB30Qfc^ttte*5V*-CriilWE 
(l) ~ (3) ©SftJ&fcj&iiiL «HWH = *^*2 5©K 

■T?>z\b&X*%?> 0 ttBttUJ-t^-CBib*-* 
©S^5:^ttii-?.ri:tcj;i9 s Ml, J^^-hy-yv 5 
2 3 1, 2 3 2 tmm-rZZ £;&ST*#fcl/\SCB£r^i& ; e 

-* ©a»3&Hst«*w-fe ^•y-wn^^srwsij-r-s r. t » 

2 4 £j6SS8R3 5*»5d>*r WLT, ^gg^HT 

So 

[0 0 7 8] Jfmffi&m*. ftO±5«SLT 

[0 0 7 9] • #*lS^-C?fimi*-hy yv>2 3 
1 km2D-bV y-^2 3 2 £<B|fl-eiif3?MS3:m\ 

~2 3 4©5*>WV^T*b*»2oSrffifflLTifif9«lW, » 
f^OJt«SrtTo-rl>J:<. I1-I4A- h y yv>2 3 

i ~ 2 3 4 w 3 o«±sr^ Lxmmmm. wtft<om& 
[0080] • ^■mmmmx^t, 1 frw^^t^ 1 7 iz 

MLX. m^n~*y-2 2(c^#$tbfc^l~^4* 
— H y y i?2 3 1 ~2 3 4 Sr^ltfcP-* y — iSM^ 

lfe©!ft4ft*- h y y^SrK»t-cm<k3.= y hi U * 
©a«a. = y h §r 4 ^(tfc* yfA«Mgg 1 
0Xttl^OiS3t#:i 7l-*H.TJBl-JB4*— hi/ y 
v ! 231~234 LT#*- by y v? 231-2 

SHftMSll OKJMWbbtt «t^o LT, *> 

1 0p fc 3tciSltP J tufcl^co$iJWlij3^**2 5£#*- 
h y yv : 2 3 1-2 3 405*>WV^tt/5^^j@{f^fg 

ic/iofctt, *©fli©gMfc«3-*** 2 4 tiifs 

[008 1] • #^JS^fl8-enm^ft'J=** * 2 4 £ 
^JPffi'J = *y * 2 5 t *rSSttUT^ff«ttp«*y 2 3 e 

£ c p u 4 o £ am Bite £ Lfc^ x s«{w^^s £ m 

[0 0 8 2] • *l£tt^<fit?tt«3tflc 1 7 d - 

y 2 3b^WLt»^MfeiS, ^^>t°vy-m 

• #S6KBK(BT?»±flS9J#«£ LT ROMJ: 9 ^cS^ff 
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2 3 efcftfWfcLfcas, nU5U#S«:RAM» 

[0 0 8 3] • &mMMffiiX*tefS 1 4 f. y y 
^2 3 1 ~2 3 4%lr—X. 2 3a <h3H£n — 7 23bi 

yyi^2 3 1~2 3 45: > h^— SrltX^-f?) * 2 3 
a pTIB fc*Wt t Ut f> «fc V \ 

[0 0 8 4] • ^-HJfi^-efi, n»M*e>4flc09*i 

~fg4#- V ]) y*s2 3 1-2 3 4 Srffiffl 
-etb^^S/£5^1~^4*- MJ yi^2 3 1-23 
4$H£fflLTt><fcV\ ) 

[0085] • ^mmmmx^mmmmmt it* 

[0 0 8 6] • flMH»#m~»*S4©5*>0H v J" 

v y •> v 5 1 t © -cam^se 1 4 o t # , m 

[0 0 8 7] 

[0 0 8 8] ff#H 2 K:E*WlS«7Bjfc§g|lfc .fcixtf » 
\c Xfitis if 1 Xttt«*:JS 2 tee*©* W0>3!i*fc: 



[0 0 8 9] 8»*«4 I^IE«©S«»*3fill^ J:*tH!, 

map*., mm7Fm<?>m®*=L—y ! -\zm®i,&-£z^k& 

[m i ] wfoMf&m&*?*irffl&m a 

[02] (a) y-©^mteBSr^-r«s; 

0. (b) (i^n-^y-w^-AtefiSr^-f^ 

0o 

[0 3] M«pA=sf hSr^-T^n y^H. 

[0 4] minmBm<D&mhft*7F-ryv-?-*- 

[as] m immMm<D&mshft*7iiT7 

[me] m2mi&i&m<o&mw)ft**ir7 u-*?v- 

ho 

[07] m2nteMm<D&mW}ft**-r7v-'7'*- 

K 

[0 8] JB3|tElfi»IB©S5«|»f^S:^i-7o-^ + - 
h„ 

[0 9] m3mmMm<D&mhft&7F-f7a-?-4r- 

K 

[010] ^3Hlfe^<73^tfeib^Sr*-t-7n-^-^- 
No 

[«F^(OtftBJ] 

i o mmmmm 

1 7 igftft: 

2 3 1-2 3 4 St*-MJ7-^tt©$l~f4 

h y yv 5 

23 e saS'J#©i: LT^fl^Stt^y 
2 4 $L&®mWi^& tU 0>3Mfeffl| a * * * 
2 5 «| ffl<R|$ft#lfc i:tt OfHPffll => * ^ * 
4 0 SlfflfgiLTCCPU 
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